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month we present an article by
THIS
Arthur D. Kidder, '99, Supervisor of
im-

Surveys of the General Land Office, on an
solar attachment developed and improved
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.15
him and recently brought to a point
by
proved
Copy
Single
Issued Monthly at the Rose Polytechnic Institute.
where the General Land Office considers it to
Entered at the Postoffice, Terre Haute Ind., as Second Class have reached perfection. The General Land
Mail Matter.
Office has over two hundred solar instruments
now in use and is now receiving deliveries on
orders for about twenty of these new instruHIS is the last issue of THE TECHNIC unments. We are indebted to the makers of the
der the direct supervision of the present
new instrument, Buff and Buff Mfg. Co., of
staff. The following staff for next year was
Boston, for the accompanying illustrations.
elected at a staff meeting held at the HeminThe article by Mr. J. B. Hunley, '03, is a
way Club and will have charge of the publicadescription of a bridge recently designed, and
tion beginning with the June issue:
erected under his supervision at Hamilton,
Frederick W. Hild, '17 Ohio, and embodying several original features
Editor-in-Chief
W. C. Wente, '17 that should prove interesting, particularly to
Assistant Editor
Sydney C. Leibing, '16 anyone engaged in this line of work. We reAlumni
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gret that lack of space prevented our using all
NOTABLE step in advance has been
of the excellent photographs submitted by Mr.
taken in the publication of fraternity
Hunley to accompany the article, but have se- scholarship
records. A copy of the report is prinlected those considered by him to be the most ted in
another section, as given out by President
valuable.
Mees for the first term. While there is considHE Massachusetts Institute of Technology erable difference among the standings of the
has started an interesting experiment several fraternities, the average of all fraternfrom an educational point of view, having as ity and non-fraternity men is shown to run
its object the alleviation of the condition that about the same, in spite of the somewhat wider
it has labored under for several years—the ex- interests of the former. The standing of the
cessively large size of classes. -The rapidly in- athletic teams is also very close to the general
creasing ratio of students to instructors has average.
An increasingly large number of institutions
made it impossible to give any individual inare
devoting attention to this matter of fraterstruction, with the result that the students were
nity
scholarship and many of them offer trophies
lectured at rather than instructed, and a very
large percentage were forced to tutor to pass of some kind which are awarded each year to
examinations. The new scheme is to have avail- the fraternity haling the highest standing.
able at a certain hour and place advisors to dis- The results have been very encouraging. At the
cuss personally with the students the particular University of Illinois during the last five years
things which puzzle them. This instruction is the average of fraternity scholarship has innot of course given by the regular Professor, creased to a marked extent, much more so than
but by special instructors. One of our tech- the general average. At the beginning of this
nical school exchanges, while approving of the period the scholarship of the various frateridea, remarks that it will have to meet two seri- nities ranged widely, but in 1914 they were
ous difficulties—the diffidence of some students closely grouped about the fraternity average,
in seeking these conferences and the likelihood showing consistent and preconoerted work tothat the consultations would be so crowded ward a definite end. Fraternities which at
first had notably low averages were so ridiculed
that the necessary attention can not be given.
that
they were forced in self-defense to pull
At best the system is merely a makeshift remup
their
standing. At the University of Caliedy for the inherent weakness of a school the
fornia
this
year the fraternities had the highest
size of Technology, where classes of seventy-five
or eighty men are almost the rule and where average grades, followed by the local house
the professor in charge becomes merely an ani- clubs, and the unaffiliated students brought up
mated lecturing machine, knowing nothing of the rear.
the individual student or his needs. It is
merely an official admission of the need for tuNE of the most pleasing and notable
toring which has been known to exist for some
events of the year was the opening of the
time. It is one more strong argument in favor Heminway House as a student club
house under
of the small institution for undergraduate work the auspices of the S. A.
Heminway Club.
—the technical school of the type of which While the club has started on
a very modest
Rose is perhaps the most notable example, with scale it should develop into the
most important
its attendance strictly limited to the number undergraduate activity in the
Institute and deit can accommodate to the best advantage and serves the support of everyon
e. The location
possessing •an adequate number of highly is an ideal one, as the Heminw
ay place is probtrained instructors who can and do make the ably the most beautiful in the
city and is also
teaching of the individual student their one ideally situated. Much can be
done toward imaim in life.
proving the furnishings and equipment and this
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is expected to follow gradually. At present
the beautiful and spacious grounds, with the
two excellent tennis courts, form perhaps the
most attractive part of the Institute.
inter-course baseball games, which
THE
have been instituted this year, are the
most satisfactory athletic activity we have had
for a long time, from every viewpoint. They
have brought out men who never would think
of coming out for varsity teams and given
them a little much needed physical exercise
and recreation, in addition to furnishing amusement to both teams and spectators. The idea
'that all the benefit of athletics should go to a
few highly trained and skilled varsity men is
entirely fallacious and the sooner it is modified
the better it will be for all concerned.
the occurrence of the great fire at the
SINCE
plant of Thomas A. Edison at Orange, N.
J., a large amount of literature has appeared in
various publications on the subject of the be-
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havior of the reinforced concrete construction
in the fire. Much of it has been contradictory,
much entirely unofficial and without any
creditable foundation. For this reason it is
with very great pleasure that we present this
month a really authoritative article on the subject in the account of Mr. T. L. Condron's talk
before the student body of the Institute. Mr.
Condron was the consulting engineer in full
charge of all the work subsequent to the fire
and carried it through to a successful conclusion. His lecture embodies a description of the
damage done and some of the reasons for its
extent as well as an account of the problems
met in the reconstruction. It can be relied upon
as the last word on the subject. The illustrations used were kindly loaned to THE TECHNIC by Mr. Condron and are from photographs
and drawings made by him or his assistant.
During the course of his talk at the Institute
Mr. Condron paid a strong tribute to Prof. M.
A. Howe, whom he characterized as possessing
the keenest mind on structural problems in the
United States.

The Outing Club at Dartmouth is to conOf the ten students elected to Phi Beta
Kappa at Iowa this year eight were women, struct a ski jump and toboggan slide for the
use of its members. They hope to have a ski
while only two were men.
meet with McGill University this winter.
The entire south wing of West college at DeA new paper, "The Bagpipe," has been
Pauw has been condemned as unsafe. T.his started at Carnegie Tech.
building is the oldest on the grounds.
Cornell has received $150,000 as an anonyHolders of degrees from other colleges will mous gift to apply on the erection of several
be barred from athletic teams at the University new dormitories.
of Pennsylvania in future competitions.
Statistics show that twelve football players
The new concrete stadium at Michigan was were killed last fall. None of the twelve were
opened this fall. It seats 13,000 people.
more than twenty years of age and only two
caof
the victims were college men. Neither of
At Dartmouth, a record is made of the
reers which the entering class intend to follow. these two college men was injured in an interIn the class of 1918, business and law seemed collegiate game, however.
to be the favorites.
Training table for the football team at the
The University of Michigan grants an University of California is conducted by the
eight-hour credit in journalism for work on fraternities, one fraternity being chosen each
season.
the college publication.
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The Buff Improved Solar Attachment
A discussion of the general use of the solar instrument, particularly the Smith Solar attachment as recently
improved by the Buff & Buff Mfg. Co., with a statement of the adjustments, and a discussion of the efficiency of its meridional performance.

ARTHUR D. KIDDER
Supervisor of Surveys of the General Land Office.

MERIDIONAL OBSERVATIONS IN GENERAL.
HE following discussion may be opened
with the question—"How frequently is a
surveyor called upon to establish the true meridian, or to determine the true azimuth of a line,
and to what degree of precision ?" Every surveyor may answer that question for himself in
accordance with the work he is required to perform. True efficiency demands that his working methods be properly suited to the results
desired.
As a general rule the greater the precision
that is required in the determination of the true
azimuth of lines, the fewer are the relative
number of actual meridional observations
taken, and the higher their order, with corresponding increased care in the prolongation
of lines and in deflections to other calculated
courses. Extreme accuracy in turning angles
or in the projection of long tangents requires
much time and is expensive, and no calculated
course has the precision of the initial line unless properly adjusted to an observation for
azimuth at the terminal point. It is certainly
unprofessional to represent that a line has a
given definite azimuth unless the determination thereof has been based upon suitable meridional observation.
Observations for meridian may be grouped
broadly into five different classes which I would
arrange progressively in accordance with allowable limits of error of perhaps 10", 20", 40"
and 80", doubling the allowable limit of error at
each step, and beyond the last named class there
might be grouped all azimuth determinations
of uncertain approximation.

T

There is a very large general class of land
and topographic surveying in which a precision
of 1'20" is sufficient and to this class of work
the solar attachment is particularly well
adapted, more especially in localities where
heavy timber or dense undergrowth are encountered, making very frequent observations
for meridian imperative if the degree of accuracy is to be maintained without incurring a
prohibitive expense in the cutting of an open
line of sight. I am sure that the solar may be
put to great usefulness also in those general
classes of surveying where carefully calculated
courses are always maintained, but for want
of a ready, simple method, the determination
of the true azimuth is often omitted, or replaced with a course of uncertain approximation. Indeed, how often in surveys involving,
the higher orders of precision would it be useful to check the azimuth of a line by some expedient method? Every practicing surveyor
who has had to deal with heavy timber, dense
undergrowth, rough topography, swamp land,
or strong gales, or has been confronted with
unexpected closing errors due to a blunder in
a calculated course, may answer that question
for himself.
If a precision of 10" is required in a meridional determination no better method can be
found than the observation upon Polaris at
elongation, executed with suitable care, but if
a precision of 20" is sufficient the surveyor may
avail himself of the hour angle observation
upon Polaris, which is far more convenient and
may be accomplished during day-light hours
when the sun is pot too high. Direct altitude
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observations upon the sun serve a great usefulness on account of the convenience of execution at any place during most hours of the day,
and, when skillfully executed, the mean result
of three double observations may safely be depended upon within a limit of perhaps 40",

2. Direct sighting through the auxiliary telescope,
with the mirror swung to a central position, and
showing the striding level on the latitude axis.
4. The striding level on the auxiliary telescope.

but the result of only one double observation on
the sun by this method is no better than one
good observation with the solar attachment.
The direct altitude observation upon the sun
requires an analytical reduction and skilled
observers require from twenty to thirty minutes time in which to observe the sun and de-
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termine the meridian. The solar attachment
perfoms its work instantly, and the skilled observer will determine the meridian within less
than three minutes time, counting the time
required in setting up his instrument. Any
surveyor should concede the great value of this

1. The Buff solar transit as it appears in use.
3. The auxiliary telescope in reversed position.

saving in time, especially when the limit of
error may be kept within 1'20" with a properly
adjusted instrument skillfully operated.
The foregoing remarks are based upon many
years personal practice under every possible
condition of locality and season, in various
classes of work involving every degree of pre-

•
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cision to which the different methods are suited.
The conclusions are broadened valuably
through personal acquaintance with many surveyors skilled in the various specialized
branches of surveying. It has been a feature
of my regular work to make hundreds upon
hundreds of Polaris observations and direct observations upon the sun, and thousands upon
thousands of observations with the solar attachments. Many of my associates have had
the same or broader experience and I am confident that they will approve the statements
herein made. I believe that the arbitrary
limits I have placed upon the various methods
are reasonably safe if skillfully executed, but
in justice to the solar attachment of improved
design and skillfully operated I may add that
two-thirds of the solar observations should
come within a limit of 1'0" to the right or to
the left of the true meridian. This efficiency
should be known to every practicing surveyor
and he may then judge for himself as to the
adaptability of the solar attachment to his class
of work. In the public land surveys vast areas
of heavy timber and dense undergrowth are
encountered and short forward sights are generally taken to avoid expensive cutting, and
under such conditions it is not unusual for the
surveyor to make as many as twenty-five successive solar observations per mile, each one
independent and without sighting to a back station. In the present day public land surveying all azimuth determinations are required to
be referred to the true meridian, independently
of the magnetic needle, but a limit of error of
1'30" is allowable. It is in this service that the
Smith solar attachment has been developed to
its greatest present day usefulness. The Burt
solor compass was put into active efficient service in the public land surveys more than seventy-five years ago, but during the past thirty
years the solar compass has gradually been
superseded by the complete engineer's transit
equipped with the Smith solar attachment, of
various types of construction by several different instrument makers.

A DESCRIPTION OF THE IMPROVED SOLAR.
The working parts of the Smith solar attachment consist of five fundamental features,
each performing its own distinctive function.
The principles involved have been adapted to
various types of construction, and the efficiency
of the different designs is related directly to the
perfection which may be attained in making
the proper adjustments in the field, the stability of the adjustments when made, and the compactness of the design, considering protection
to the working parts and proper distribution of
weight. The five fundamental working parts
consist of:
1. An auxiliary telescope, whose line of collimation is the polar axis of the solar attachment; the telescope may be revolved in collar
bearings which are securely mounted on a vertical limb.
2. The vertical limb is mounted on a horizontal axis and has a graduated latitude arc in
its vertical plane.
3. A plane mirror at the objective end of
the auxiliary telescope with an axis normal to
the line of collimation, and an arm leading to
a graduated declination arc.
4. An hour circle on the auxiliary telescope
mounted normal to the line of collimation.
5. A set of equatorial wires parallel to the
axis of the reflector .
In all the forms of construction of the Smith
solar attachment the auxiliary telescope is
mounted in a vertical plane parallel to the
transit telescope. Thus, if the instrument is
in proper adjustment and oriented to the true
meridian, the polar axis of the solar attachment may be made parallel to the earth's polar
axis by setting off the true latitude of the station. The sun's rays are brought into the auxiliary telescope by means of the mirror, due allowance being made for the sun's declination
north or south of the equator, but to bring the
sun's image into the auxiliary 'telescope the latter must be revolved in its collar bearings until
the reading of the hour circle agrees with the
sun's apparent time. When the auxiliary tele-
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scope is thus revolved the sun's image will traverse the field of the eye-piece parallel to the
equatorial wires with the limbs of the disk
tangent to the same. If the transit is turned in
azimuth the sun's image will immediately depart from the equatorial wires, except at noon
when the image will follow the equatorial wires
whether the transit be turned slightly in azimuth or the auxiliary telescope be revolved
in hour angle. At apparent noon the declination arc is in a vertical plane and at this time
an absolute determination may be made of the
correctness of the reading of this arc.
In the Buff improved construction special attention has been given to suitable means by
which the various working parts may be properly adjusted in accordance with the principles
upon which the theory of the Smith solar is
founded. No detail has been omitted, and the
arrangement of the working parts admits of
precise and rapid adjustment in the field, in a
simple manner readily understood by any competent operator, and absolutely free from any
uncompensated or residual errors. Especial attention has been given to a proper distribution
of the weight,to compactness, and to maximum
protection to the delicate working parts. The
grade of material and workmanship are of the
same high order which characterize their other
surveying instruments.
It has been the writer's pleasure to advise
with many surveyors and with the makers during the evolution from the older models to the
modern one, prompted by a desire on the part
of the makers to perfect a solar for the engineering profession, one which would be recognized for its high efficiency and more generally
used in surveying practice, and further prompted by a desire on the part of the writer to secure for the surveying service of the General
Land Office a light, compact solar transit, adjustable and reliable in every respect, and free
from every criticism which may be found in
the older forms of construction of the Smith
solar. The General Land Office surveying
service has given special attention to every
form of solar instrument and has constantly
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in use a large number of such instruments, and
in this surveying work the Smith solar attachment has far outclassed all other forms of solar
in efficiency and reliability. It is not my purpose here to undertake a comparison of solar
instruments or a comparison of the various
types of construction of the Smith solar, but to
give a correct description of the Buff improved
construction and an outline of the field adjustments and operation. The evolution from the
old to the new model has been a slow tedious
process, one step at a time, each change being
put to the test of months of actual field use.
The- skill and ingenuity of the maker have met
the argument and test of the practical surveyor, and the product has been a satisfactory
compromise. The advance has been remarkable, the reward of nearly four years effort to
improve an instrument the older forms of which
have been in constant use for nearly thirty
years. The criticism of the older models has
originated with the surveyor, the improved
design has originated with the maker.
In the Buff construction the solar attachment is mounted upon the east standard of
their regular light mountain model, full engineer's transit, the horizontal circle of which
has a diameter of 41h inches, with a vertical
circle of 4 inches diameter. See photograph
No. 1. The horizontal distance between the
vertical planes of the transit and auxiliary
telescope is a trifle less than 4 inches. The
4
/
auxiliary telescope has a focal length of 43
inches, and a magnifying power of about 10
diameters. The latitude arc has a radius of 3
inches, and the declination arc has a radius of
2 inches. Upon the latter arc the gradua1
3/
tions read the true declination, and, as the mirror needs to be turned only 50 to correspond to
a change of 100 in the sun's declination, the
1 2 space, i. e. an ingraduations are made in /
terval of 100 on the arc as graduated occupies
a segment of only 5°. At zero declination the
plane of the mirror is at 45° to the line of sight
of the auxiliary telescope. Both telescopes are
fitted with the necessary colored glass shades
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for observing the sun. The essential features
of the Buff important improvements over older
models are here outlined:
1. The solar has been mounted upon an instrument having the "U"-shaped standards,
thereby adding much to the stability of the attachment.
2. The base plate of the solar is mounted
upon three foot posts, thereby relieving the
strain due to imperfect adjustment of the older
models having a four point base.
3. The position of the base plate is adjustable by means of opposing capstan nuts on the
foot posts, each with counter-sunk ball washer,
thereby obtaining positive adjustment altogether free from strain on the capstan nuts.
4. The three point base forms a right angle
tri-angle, with one side horizontal and one side
vertical, thereby permitting adjustment in
either of two directions: (a) one about a horizontal axis, and (b) one about a vertical axis,
either without disturbing the other.
5. The axis of the latitude arc is so arranged that its position may be tested with a
striding level without removing the auxiliary
telescope.
6. The latitude arc and auxiliary telescope
are both hung underneath the latitude axis,
thereby lowering the center of gravity of the
attachment and giving much greater protection
to the delicate working parts.
7. Suitable capstan nuts have been placed
at one end of the auxiliary telescope to provide
for its proper adjustment with respect to the
axis of the latitude arc.
8. Improved interlocking devices have been
placed on the latitude and declination arcs,
verniers, clamps and tangent motions.
9. The mirror may be swung around instantly to permit direct sighting through the
auxiliary telescope.
10. Absolute freedom of motion of the various working parts, each to perform its own
function, and each one independently, quickly
and permanently adjustable.

Good solar work must depend first of all
upon the proper adjustment of the transit
upon which it is mounted, with great care to
keeping every working part cleaned, suitably
oiled to work smoothly and protected from adverse weather and injury. The same precautions are due the solar attachment. It will
give very efficient meridional performance if
properly adjusted and operated, nothing less
can be conceded.
Before starting in with the adjustments it
should be determined that the auxiliary telescope evolves smoothly in its collar bearings,
neither too tight nor too loose; that there is free
and smooth motion to the latitude and declination arcs; that the clamps are positive and the
tangent motions smooth and free in either direction; that the eye-piece is carefully focused
upon the cross-wires; and that the objective is
carefully focused upon any quite distant object, then secured in this position. The eyepiece turns freely and has a pin which travels
in a guide slot, this pin is not a clamp. The
objective may be moved by first loosening, then
pushing the screw which will be found to travel
in a guide slot near the lower (or left hand)
collar bearing.
The field adjustments of the solar attachment
should be considered in the following order:
1. The equatorial wires uust be made parallel to the axis of the reflector.
2. The line of sight of the auxiliary telescope must lie in its true turning axis.
34 The line of sight of the auxiliary telescope must be normal to the axis of the latitude
arc, describe a true vertical plane when turning on said axis, and said vertical plane must
be parallel to the vertical plane of the transit
telescope.
4. The latitude arc should read zero when
the auxiliary telescope is horizontal.
5. The declination arc should at all times
read the true declination of the sun plus the
reflection in polar distance.
6. The hour circle should read the sun's apparent time.

THE ROSE TECHNIC.
There are two or more methods of testing
each and every adjustment, but those stated
below have appealed to the writer as the simplest, and most rapid and reliable of all field
methods. The true meridian should be established by Polaris, or other independent observation, upon which to test the solar, but otherwise it plays only a small part in the adjustments of the solar attachment. The true latitude of the station must be definitely known.
There should be a clear view to a distant object
in the horizon, but if an object less than a
mile away must be utilized due allowance may
be made for the horizontal distance between the
vertical planes of the transit and auxiliary
telescopes.
To MAKE THE ADJUSTMENTS.
1. The equatorial wires: Set up the instrument as in a regular solar observation, setting
off the known latitude, declination and apparent time, and bring the sun's image accurately
between the equatorial wires by orienting the
transit approximately to the meridian,in which
position the instrument should be clamped.
Turn the auxiliary telescope in hour angle,
causing the sun's image to travel across the field
from side to side. If the image follows the
equatorial wires accurately the latter are parallel to the axis of the reflector as required. If
the sun's image departs materially from the
equatorial wires, the capstan screws which hold
the diaphragm should be loosened and the reticle may be rotated until the equatorial wires
are made to agree with the path of the sun's
image across the field, then return each capstan
screw to a proper seat.
2. Collimation of the auxiliary telescope:
Swing the mirror to give a direct view through
the auxiliary telescope. Set the line of sight
on a distant point and clamp the instrument.
Revolve the auxiliary telescope twelve hours in
hour angle. If the line of sight remains fixed
on the distant point it agrees with the turning
axis as required. If after revolution, the line
of sight appears to be above or below, or to the
right or left, of the distant point, one-half of
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the differences should be taken up with the
capstan screws which control the diaphragm.
The test should be repeated until the auxiliary
telescope is in perfect collimation.
3. The third adjustment might well be
called the "3 in 1" of the improved construction: Carefully level the transit and then sight
the main telescope to the distant point and
clamp the instrument sight towards the same
point with the auxiliary telescope, and place
the striding level on the latitude axis. See
photograph No. 2. The striding level should
be reversed to see if there is any error in the
level itself, and if so, take the mean position
for the true indication of the level. If the latitude axis is not horizontal it may be made so
by adjusting the lower pair of capstan nuts on
the base frame of the solar attachment. If the
line of sight of the auxiliary telescope is not
parallel to that of the main telescope it may
be made parallel by means of the left-hand
upper pair of capstan nuts on the base frame
'of the solar. After fulfilling the foregoing conditions turn the transit 1800 in azimuth and
reverse both telescopes so as to sight again to
the same distant object, setting the main telescope upon the object. See photograph No. 3.
If the auxiliary telescope does not again sight
upon the distant object, one-half the error is
due to its line of sight not being at right angles
to the axis of the latitude arc. Take up onehalf of the amount of the error by means of
the pair of capstan nuts at one end of the
auxiliary telescope, and take up the other half
of the error by again correcting the left-hand
upper pair of capstan nuts on the base frame of
the solar. The line of sight of the auxiliary
telescope should now be normal to the axis of
the latitude arc, should describe a vertical plane
when turning on said axis, and said vertical
plane should be parallel to the vertical plane
of the transit telescope. The tests should be
carefully repeated until the adjustments are
perfected.
4. The latitude vernier: Carefully level the
transit, clamp the latitude arc at zero, and place
the striding level in position on the auxiliary
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telescope. See photograph No. 4. The striding level should be reversed to see if there is
any error in the level itself, and if so take the
mean position for the true indication of the
level. If the auxiliary telescope is not horizontal it may be made so by means of the tangent motion of the latitude arc. When the
auxiliary telescope has been made truly horizontal the reading will indicate the index error
of the vernier of the latitude arc. The vernier
is held in position by two screws passing
through elongated holes, and by loosening the
screws, the vernier may be shifted to read zero,
or the difference from zero may be carried as
an index error.
5. The declination vernier: A few minutes
before apparent noon set the instrument in the
established meridian. Set off the known true
latitude, allowing for any index error in the
vernier of the latitude arc. Carefully level the
transit and clamp the instrument with the main
telescope in the meridian. Bring the sun's
image into the field of the auxiliary telescope
by turning this telescope in hour angle. At apparent noon bring the sun's image accurately
between the equatorial wires by means of the
tangent motion of the declination arc. The
difference between the reading of the declination arc and the calculated declination (corrected for refraction) will indicate the index
error of the vernier of the declination arc. This
venier is also held in position by two screws
passing through elongated holes and by loosening the screws the vernier may be shifted to
read the calculated declination for apparent
noon of that date, or the difference may be
carried as an index error. This test should be
made every day the instrument is used. If by
some failure in the adjustments of the solar attachment a difference of as much as 30" from
previous tests should be discovered in the noon
observation, the new error will generally be
found in one of three places: (a) the auxiliary telescope may be out of collimation; (b)
the vernier of the latitude arc may have become loose and shifted; or (c) the vernier of
the declination arc may have become loose and

shifted. Any slight error in the other adjustments, or in the determination of the established meridian, will not appear in the noon test
of the declination arc.
6. The hour circle: A few minutes before
apparent noon set the instrument in the established meridian. Level the transit and clamp
the instrument with the main telescope in the
meridian and elevated to the sun's altitude. Set
your watch to read twelve o'clock as the sun's
center crosses the vertical wire of the main
telescope. At any convenient time thereafter
set off the proper readings on the latitude and
declination arcs, and with the instrument in the
meridian, bring the sun's image to the center
of the field of the auxiliary telescope and observe the watch time. If the reading of the
hour circle agrees with the watch it, is in adjustment, if not, it may be made to read apparent time by loosening the set screw which
holds the hour circle in position, and shifting
the circle until the reading agrees with the
watch, care being taken not to move the auxiliary telescope in hour angle until after the set
screw is again seated. The test may then be
repeated as often as desirable.
To USE THE SOLAR ATTACHMENT.
Before using the solar attachment the latitude of the station and the sun's declination
(properly corrected for refraction in polar
distance) must be known and accurately set
off on the respective arcs. The instrument is
carefully leveled and the apparent time set off
on the hour circle. The transit is then oriented
to the meridian. The plates are generally first
set to zero and the sun's image brought into the
field of the solar telescope before setting the
lower clamp; thereupon the sun's image is
brought accurately between the equatorial wires
with the lower tangent motion; this gives the
solar meridian. The transit may then be used
for any normal function. The solar meridian
may be tested as many times as may be desirable by simply setting the plates back to zero
and turning the auxiliary telescope in hour
angle to the apparent time, this brings the sun's
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image again to the center of the field. The
sun's declination is constantly changing at a
very slow rate so that it is necessary to correct
the reading on the declination arc with its tangent motion to agree with the declination of
the sun for the apparent time of observation.
The great advantage of the Smith solar over
all other forms of solar attachment is found
in the tact that the latitude and declination
arcs remain clamped while the transit is being
used in any normal function. Upon setting up
at a second station it is necessary merely to
correct the latitude and declination arcs with
their tangent motions to agree with any change
from the previous station. For this reason it
may be operated more rapidly than any other
form of solar attachment. In fact the solar
meridian is so quickly determined that the observation is usually repeated at every station.
The same restrictions which must be recognized in making direct observations on the sun
operate in the same way as a prohibition in the
use of any solar instrument. There are only
two such restrictions: (1) when the sun is
within two hours, or possibly an hour and onehalf, of the meridian; and (2) when the sun
is low in the horizon. In the first restriction
the sun's relative rate of change in azimuth
is much greater than the rate of change in altitude, and a small error in adjustment or in setting the arcs is greatly multiplied. In the second restriction the refractions are great, more
or less uncertain, and changing rapidly.
The latitude of the station should always be
determined with great care. Altogether too
many maps are unreliable in this respect. If
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the latitude has been determined by competent
observers, well and good, it may be free from
error, but the direct altitude observation upon
the sun for latitude is so simple and the reduction so easy, that every operator of a solar
transit should make it a practice to accomplish
direct observations on the sun for latitude on
as many successive days as may be necessary to
give him a reliable determination of the true
latitude of any unknown station.
When the solar attachment has been put in
good adjustment it is proper to test it frequently on a true meridian established by Polaris observation. The test consists merely in determining a meridian with the solar and comparing this indication with the true meridian established by other reliable method. The test
should be repeated in a. m. and p. m. hours at
frequent intervals, and the noon observation
should most certainly be taken every day that
the solar is used.
The Buff solar transit has been designed to
meet general surveying requirements and especially for the rapid and accurate determination
of the meridian, and it performs this duty admirably. After the surveyor has become familiar with the use of this instrument it will
be a pleasure to him to advance the accuracy.
of his azimuth determinations from the class
of uncertain approximation to that class in
which the determinations come within a limit
of 1'20", or if he is already executing work of
the latter grade in another way it may be a
source of economy for him to use this more
expedient method.
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Concrete Arch Highway Bridge over Great Miami
River, at Hamilton, Ohio.
BY J. B. HUNLEY, '03
has recently been constructed at
THERE
Hamilton, Ohio, over the Great Miami
River, a six-span concrete arch highway bridge,
replacing the structure destroyed by the Ohio
Valley flood of March, 1913. The structure
carries the comparatively heavy traffic of High
or Main streets, being the principal connecting
'thoroughfare between East and West Hamilton.
PREVIOUS STRUCTURES AND CONDITIONS (EFFECTING THE DESIGN.
The channel of the stream at this point is
quite restricted, the town being built up closely
on either side, as is so often the case along the
smaller rivers in the vicinity, and although the
flood stage of 1913 was higher than any previously recorded, this stream is frequently subject to sudden and destructive floods.
The original structure at this point was a
covered wooden bridge, built in 1816, and destroyed by the flood of 1866, which was the
greatest on record previous to 1913. A suspension bridge was then built which was in
service until 1894, at which time it was dismantled on account of being too light for the
traffic at that time, and was replaced in 1895
with a through truss steel span, having a
length of 441 feet center to center of end pins,
carried on stone abutments, giving a clear
waterway of about 435 feet. This span was
quite heavy, consisting of two trusses about 45
feet centers, carrying two car tracks, paved
roadway, and sidewalks on brackets on either
side. This span was damaged by high water in
1898, and destroyed in March, 1913, at which
time the water reached an elevation of about
three feet above the roadway. The accumulation of drift with a current of great velocity
produced such an intense lateral pressure that
the chords buckled on the upstream side, the
span broke in two, rolled over and landed about

200 feet downstream, completely crushed. The
west approach was washed out for a distance
of about 50 feet. The abutments were on piling
and remained in place, but were badly damaged.
It is estimated that there was a maximum
flow here at this time of about 330,000 second
feet, with a very swift current, though, of
course, the river was out of its banks and flowing through the streets of the town. The subject of future flood prevention has been given
a great deal of study all along the Miami Valley, and a plan has been adopted and is well
under way as to preliminary legal steps, and
will probably be consummated unless some of
the affected land owners succeed in defeating
it. This plan provides for flood control by
means of emergency storage reservoirs located
along the upper tributaries and by which the
greatest probable amount of water could be
so retarded that not more than 50,000 second
feet would pass Dayton, Ohio, about 35 miles
upstream. On this basis it is estimated that
the maximum flow at Hamilton would be 110,000 second feet.
Early in 1914 the Flood Emergency Commission of Butler County advertised for competitive designs and bids for a concrete. arch
structure with a waterway sufficient to pass
120,000 second feet, to be 66 feet wide over all,
with 10-foot sidewalks and 45-foot roadway.
The structure was to be designed to carry the
full dead load and live load, consisting of 100
pounds per square foot on side walks, 125
pounds per square foot on roadway, together
with two 100-ton cars on each track, with impact. Pile foundations, with fixed elevations
for the bottom of footings, were specified, and it
was also prescribed, though, perhaps, unintentionally, that the walks should be carried on
brackets or cantilevers. The estimated cost
complete, including paving, etc., was $150,000.
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Several designs and bids were submitted,
which ranged from $125,000 to $200,000. The
contract was awarded to the A. J. Yawger
Company, of Indianapolis, upon their design,
which is described below, for aproximately
$145,000.
DESIGST OF THE STRUCTURE.
The narrow channel at the crossing limited
the length of the bridge to about 500 feet, any
greater length involving heavy property damage, so that in order to obtain the required

capacity it was necessary to assume rather a
high flood plane, and to provide driftway
above this level required considerable raise in
the original grade of the roadway. This was
accomplished by establishing grades of 2.5%
and 3.5% on the esat and west approaches, respectively. Five 95-foot arch spans were used,
all similar. To simplify the centering the
springing line of each span was made parallel
with the established grade of the roadway,
thus keeping the rise of the spans constant.
The arch spans are segmental, having a rise
of 11 feet' and 7 inches, and span of 95 feet.
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They are designed for the full dead load, specified live load and impact, and a variation in
temperature of 35 degrees combined with the
direct stress. The spans have a thickness of
2 feet 6 inches at the crown and 5 feet at the
haunch. At the springing line there is introduced fillets with radii of 3 feet and 4 feet,
thus relieving the objectional sharp angles of
segmental arches and overcoming in part the
effect of the increased height of the center piers
above the coping.

All arch rings are of 1-2-3 concrete, reinforced longitudinally with one-inch square bars,
5-inch centers top and bottom, and transversely
/8-inch bars, 2 feet centers top and botwith 5
tom, all reinforcement being wired at intersections. The piers above the footings are of
2-5 concrete, 6 feet 6 inches thick, and 54
1
1-2/
feet long under the coping, lightly reinforced.
The pier footings are of 1-3-6 concrete, 12
feet by 56 feet 8 inches, and 6 feet deep, reinforced above the pile bearing. The abutments
are of 1-3-6 concrete, being 36 feet 6 inches wide
over footings. All main reinforcement in the
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arch rings is securely anchored in the piers and
abutments. The sidewalks are 5I/2 inches thick
with main reinforcement consisting of /
1
2-inch
square bars, 6-inch centers, carried on cantilever beams spaced about 91/
2 feet centers, 9
feet 6 inches long, 2 feet wide and 3 feet 3
inches deep, with top reinforcement of four
1-inch and one %-inch bars carried over 3-inch
iron pipe chairs at the bends, down through
the buttressed parapet wall and anchored into
the arch ring. The underside of these beams is
lightly reinforced to stiffen them against possible blows from below, due to floating ice or
drift.
Over the piers independent reinforced pilaster are carried up to the walk level, to which
the parapet walls are carried and stopped off
with an expansion joint to allow for movement
of the walls, due to the rise and fall of the arch
rings under temperature variations These
joints seem to be quite effective, as, during the
first cold weather after the concrete had been
placed, they opened up at the top about 1/
4, of
an inch, and none of the usual cracks appeared
in Ithe parapet walls, which are roin forced
longitudinally between expansion joints.
The arches are back-filled with gravel taken
from the river bottom and the roadway between
curbs is paved with vitrified brick, laid on a
concrete base. An oolitic limestone rail 3 feet
high is carried on the outer edge of the walks
the entire length of the structure.
CONSTRUCTION OF THE BRIDGE.
The contractor first drove piling, seven bents
to the span, for the full width of the arch ring,
which were cut off and capped at the proper
height to eventually receive the centering. At
either abutment a derrick was installed for
making the abutment excavation, driving sheet
and foundation piling, and for handling concrete material as it was received, to the bins.
Two other derricks, mounted on I-beam skids,
were operated over the piling driven for the
centering, working from both ends over each
pier in turn. In addition to the above a fifth
derrick, 12-inch pump, boilers, etc., were
mounted on a barge and used conveniently for

pier foundation work. Bins, mixers and towers
were installed at either end of the work and
concrete deposited by troughs.
All excavations were protected with steel
sheet piling, and around the piers, which were
all located in the stream, wood sheet piling was
also driven and puddle walls constructed. The
foundation consisted of clean, coarse river
gravel, and by driving the piles to refusal an
average penetration of about 20 feet was obtained. The footings were carried only to the
depth specified, and it was realized that there
was some danger of scour, so, later, it was arranged to leave the steel sheet piling in plate
for protection, after driving them down as far
as possible and cutting them off at low-water
level.
-Upon completion of the east abutment and
pier the first arch was 'turned, and the other
spans completed successively. The parapet
the overhanging sidewalks were supported
walls and walks then followed. The forms for
from the center piling and the result was not
entirely satisfactory, as it was impossible to
secure an unyielding brace and support for
these forms, which had to carry a large dead
weight of concrete. The result was poor lines
on the brackets and walks, which defect, however, fortunately is not noticeable from the
roadway of the structure, the rail being built
to true grade. As this work progressed, but
too late to remedy the fault, it was realized that
additional piling should have been driven under
each bracket and the forms supported directly
on them.
The contract was awarded April 27, 1914,
work was commenced May 5 and carried on
with double shift, the last concrete being poured
November 1, 1914. The back-filling, paving
and railings were completed in December.
The structure complete,including extra work,
cost about $155.000.00, the approximate quantities being as follows: Concrete, 9,700 cu. yds.;
reinforcing steel, 588.000 pounds; steel sheet
piling, 868,000 pounds; piling, 16,125 lineal
feet; paving, 2,000 square yards; about 585,000
feet of lumber, board measure, was used in the
construction.
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The Edison Fire
with wooden flooring fastened to wooden nailing strips embedded in cinder concrete. The
of 1890, delivered an illustrated lecture at the wood flooring and the wooden window frames
Institute, describing the effects of the fire at furnished sufficient fuel to cause the fire to
the plant of Thomas A. Edison, Inc., and the spread from end to end of the buildings and
methods of repairing and restoring the rein- to leap from story to story, even where the
forced concrete buildings of that plant to their space was occupied only with metal-working
original strength and condition. The following machines. Likewise in some instances where
is a brief report of that lecture covering some there was no wood flooring and the only conof the more important details, but it is only siderable amount of woodwork was the window
possible to reproduce here a few of the many frames, these frames, together with the oil on
photographs and drawings that were thrown and about the machines and the leather belting,
furnished sufficient fuel to spread the conflagon the screen during the lecture:
ration to regions where large quantities of
night
of
the
out
on
broke
The fire which
December 9th, 1914, in the Thomas A. Edison, highly inflammable material, such as wax,
Inc. plant at West Orange, New Jersey, utterly celluloid and varnish, were stored.
It is important to bear in mind that a builddestroyed all of the buildings in its path, exing
itself may be fireproof or incombustible
cept those of reinforced concrete, together with
their contents. These latter buildings were in but that does not prevent fire from spreading
direct communication with the less fireproof through the combustible contents. This points
structures, and because of the absence of fire to the absolute necessity of providing fire stops
walls and automatic fire doors, the reinforced and fire extinguishing apparatus in every buildconcrete buildings became great stoves filled ing of any considerable size used for commerwith inflammable materials and everything cial or manufacturing purposes. This fire also
burnable was completely destroyed in these demonstrated how easy it is for fire to combuildings, with the exception that the fire did municate from one story to another by way of
not completely burn out the reinforced concrete the window openings, as in no instance did the
office building. All of these buildings had fire communicate from one story to another in
wooden window frames fitted with plain glass, these concrete buildings by burning through
and many of the concrete floors were covered the floor construction.
April 20th, Mr. T. L. Condron, Mem.
ON Am.
Soc. C. E., an alumnus of the class
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The damage done to the building was gen- upon some sort of framework that is capable
erally, but not entirely, confined to the corners of resisting tension stresses. On the other hand,
of the square columns and to the soffits and reinforced concrete may be, and is, used not
sides of the beams and girders, while the ceil- only for walls and piers but for slender columns
ings or under sides of the floor slabs were but and for actual floor construction without the
little, if at all, injured. The conclusion, there- introduction of any other structural members.
fore, is that to secure the greatest resistance to The steel bars embedded in the concrete resist
fire in concrete buildings the columns should be the tension in floor and column construction,
cylindrical and beams and girders eliminated so leaving the concrete to resist the compression
far as possible. This points to the advantage and shear. Of course in the case of columns,
from a fire resistance standpoint to flat slabs steel reinforcement adds to the compression
and girderless floor construction.
strength of the columns if it is properly proThe diagram, Fig 1 and the photograph, portioned and rigidly held against lateral deFig. 2, show in general the extent of this flection.
fire. In the diagram the lightly hatched areas
The structural damage done to the reinforced
show buildings that were totally destroyed. concrete buildings by the fire may be divided
These buildings were of a variety of construc- under two heads—damage to columns, Fig. 3
tion—some with brick walls and steel girders and damage to floor construction, Fig 4.
for floors and roofs supported on iron columns As stated above, the columns were square
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PLAN OF EDISON FACTORY, SHOWING LOCATION AND TYPE OF BUILDINGS ATTACKED BY FIRE

Fig. 1

and with wooden floors and roofs supported on in section in all but one building, and
the ironwork. In these cases the ironwork it- the effect of heat on these columns was to cause
self was not protected with fireproofing. Other unequal expansion. The corners would become
buildings were of ordinary frame construction hotter than the interior core and therefore
covered with sheet iron. Brick, of course, would expand, with the result that the four corwithstands heat but brick walls were here par- ners of the columns were placed under enortially demolished by reason either of the ex- mously high stresses, both vertically and latterpansion of members supported on the walls or ally, due to the fact that expansion would be
by being pulled down when these members resisted by the weight of the building coming
collapsed. It is realized that while brick is an onto the columns. As a consequence the corexcellent resisting material, we cannot build ners of the square columns cracked and spalled
floors of brick except as the brick is supported off of the main column section and in many
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instances this spalling exposed the vertical reinforcing bars that had been placed in the
columns originally. These bars were not held
in place by hoops or spirals but were simply
placed in a more or less vertical position, and
when the spalling of the concrete exposed these
bars to the action of fire they became heated
and buckled—about twenty-five per cent of the

Fig. 2
Showing Buildings Nos. 11, 13, 15 and 25 Standing

vertical column bars were thus exposed by the
cracking and spalling of the outer concrete on
the columns. The method of repairing the
columns was to remove all cracked and injured
concrete and to surround the remaining sound
core with a spiral hooping held in exact pitch
by regular spacers. After this spiral hooping
had been wound the column was surrounded
with a sheet metal form and new concrete, consisting of sand and cement, poured into the
form, filling the space between the original
sound core and the sheet iron form. This concrete was made two inches thick outside of the
spiral reinforcement—the finished column,
therefore, was a cylinder of about the same
diameter as the diagonal dimension of the
square column. The method of repairing these
columns is clearly shown by the accompanying
photographs—Figs. 4 and 5. Where the column
was totally destroyed as a result of the fire an
entirely new column was poured in its place—
this new column had the same spiral hooping
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with the requisite amount of vertical reinforcement.
In building up these columns the new concrete was poured through holes cut in the floor
slab directly above the columns to be repaired
and the new concrete poured so as to completely
fill the forms from the surface of the floor to
the underside of the ceiling above.
REPAIRS TO FLOOR CONSTRUCTION.
In the original floor construction the beams
and girders were poured separately from the
slabs, although these beams and girders were
figured as Tee beams and the slab calculated to
form the compression flange of such beams and
girders. In some instances it was reported
that a separation between the slabs and beams
had been noted before the fire occurred, but the
fire made evident the fact that the slabs were
not monolithic with the beams and girders because in many instances a pronounced separation occurred, and after the fire it was very
noticeable that the beams were acting as simple
rectangular beams instead of Tee beams. The

Fig. 3
Damaged Columns Building No. 11

percentage of reinforcement in the beams and
girders amounted to from three to five per cent
of the cross-section of the stem, showing that
it was very necessary to depend upon the slabs
to furnish compression strength to resist tht
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tension strength of this large amount of steel.
The problem presented was to so repair these
beams and girders that they would be

Fig. 4
Showing place where an interior column and two girders
were so damaged as to require complete renewal
The beams were repaired after cutting away
all injured concrete. Note new spiral
on one column and metal form in
place to receive concrete for
new column

re-united to the slabs. In order to accomplish
this the scheme shown by the sketch "A"Fig. 10,
was adopted. This scheme consisted of bolting
a structural steel angle to the floor slab on

cloth, as shown. After the angles were in position holes were drilled through the floor slab
and the angles rigidly bolted to the slab—the
wire cloth wrapped over tEe top of the angles
and passed down under the beams, forming a
basket-like covering. Form boxes were built
and concrete poured into these form boxes
through holes in the floor slab. As stated above,
there was a sufficient amount of tension reinforcement in the beams originally but the new
concrete and steel angles,together with the concrete in the slab, which was thus brought into
play, was counted upon to furnish the necessary compression element. This detail was, of
course, unique, as prior to this fire, occasion

10Yr• Clorn holdup ofoinot%
ceihr.9 onf'd 46-1/hnejr .8 tom
,
*
pietedono'ono& As bolted Al,'
.5/06, Awn w.re c/olh /5 folded
down 05 oSown on oppo,te
.ode and wee/together of
. 6offoon of boom

N

,•

ad/ex of
Beam

N
.4"Wood
Apron*"-before some ore
do/fed to Floor 5/06

rt

tieAnd lee-PA/ES
(0/.50, 81//40//V05
YYG,r ORANGE,iti../
5,Ercer A.

Fig. 6

Fig. 5
Showing reinforcements in place for repairing
columns and beams.

each side of the beam and surrounding these
angles and the stem of the beam with wire

had not arisen for any extensive repairs to reinforced concrete beams and girders, so far as
the speaker was aware. The actual working
out of this scheme is clearly shown in the
photograph—Fig. 5.
Some interesting floor tests were made both
before rind after repairs. The results of the
tests made before the fire are shown in the
three diagrams—Fig. 7, and in one instance
the result of the test made after repairs is plotted on the same diagram. It should be borne
in mind.that such construction as this should
not show a deflection of more than 1/
8 of an
inch or, say, 1-1500 of the span, and such results are usually recorded for uninjured con-
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Fig. 8

crete floors that have been poured monolithi- the greatest delight in personally directing the
cally. One of the floors that had not been in- work of repairs and restoration until he had
jured by the fire was tested and gave a deflection of 1/8 of an inch on a span of about 17
feet. It will be noted that the floors that had
been injured by the fire deflected from 1/4 of an
inch to -A of an inch. while the results of tests
made after the repairs had been made showed
deflections of but 1/8 of an inch. This increase
in strength alter the repairs was naturally
very gratifying.
Fig. 8 shows some of. details of the repair work as prepared by Mr. Conclron, and it
is interesting to note that his assistant on this
work was Mr. D. J. Johnson, an alumnus of
the class of 1911.
Fig. 9 shows the finished repair work. The
appearance of the interiors of the buildings
after repairs is entirely satisfactory, the floor
beams have a slight batter which, if anything,
improves the appearance of the ceilings.
It is interesting to note that Mr. Edison's
faith in reinforced concrete as an ideal building material was not lessened but rather increased by the results of this fire. Before the
fire was extinguished he began planning the restoration of these buildings and seemed to take
Fig. 9
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gotten the work so well under way as to feel the case of the office building, only about two
that it was safe in the hands of others. He and one-half per cent.
In restoring the buildings precautions have
welcomed investigation by everyone that was
interested in the effect of fire on building ma- been taken to prevent a similar spread of fire—
terials, and it is unfortunate that some have wire glass windows in rolled steel sashes reseen fit to distort the facts in connection with place the former wooden window sash and all
this fire in order to promote purely trade in- elevator shafts are enclosed in fireproof parterests. Notwithstanding that fact, it was titions with automatic fire doors, while autoevident that reinforced concrete gave a better matic fire doors protect all openings between
account of itself than any other building ma- different buildings and different parts of the
terial under similar conditions. Mr. Edison has same building where partitions occur.
As Mr. Condron said in closing, "the enstated that there was practically no salvage in
the machinery in those buirdings other than re- gineering profession is indebted to Mr. Edison
inforced concrete that were swept by the fire, for the courage of his convictions that concrete
while the salvage on the machinery in the con- is the best of all building materials and his decrete buildings was more than ninety per cent. termination to show that even a great fire canIt is also stated that the cost of the repairs to not overwhelm a man of courage nor a building
the reinforced concrete buildings did not exceed of reinforced concrete."
fifteen per cent of their original cost, and, in

Dr. Mees has written me that he would be
with us and I assure you from what I have
heard, the boys are all looking forth with a
great deal of pleasure to shake Dr. Mees' hand
and hear him give us a real lecture.
Just yesterday we mailed 70 letters to the
boys and today I have 10 acceptances and 8
regrets. The Klinger,'96, boys, Pete and Watt,
our famous bicycle riders, will be down from
Dayton, Ohio, with quite a delegation consistAlfred A. Piper,'10, and myself took it upon ing of Fogerty,'92; Crebs, '99; Kittredge, '99,
ourselves to stir, up a regular get-together meet- and several boys from Indianapolis said they
ing of the Rose Alumni in this vicinity, com- would come. Luther S. Rose, '92, will act as
prising Cincinnati and surrounding cities toastmaster and the boys are going to have
within a radius of 100 miles.
some good times. The meeting and dinner will
The prime object of this meeting is to unite be held at the Business Men's Club on Saturday
more closely the Alumni in this locality, by night, May 15th. I regret that I cannot give
making each man better acquainted with his, you a complete list of those who signify they
fellow graduate, and by having in attendance will attend, but I will hardly know this before
Rose men who are members of other Rose Tech next Thursday. However, if you will let me
Clubs, we hope to stir up the old time Rose know when you go to press I will see to it that
spirit in our Cincinnati boys and then if they you get the list of names and any further indeem it advisable, or rather if they feel that formation that I may have.
Very sincerely yours,
they have the interest to form a Rose Tech Club
FRED C. BRACHMANN.
this will then be done.

HE following letter concerning the newly
organized Cincinnati Rose Tech Club is
self-explanatory:
The Rose Technic, Terre Haute, Indiana.
My Dear Boys—Your letter of the 6th. inst.
just came to hand and since you want information relative to our work trying to organize a
Rose Tech Club I will give you what little I
can at this time.

T
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TECHNIC is in receipt of a very
THE
unique and original invitation sent to the
members of the Indianapolis Tech Club. The
invitation included the wives and other ladies
not so intimately attached to members of the
club, but with some hope of one day attaining
that dizzy height. The function was a garden
party at the home of President W. H. Insley
in Irvington on May 1st. Accompanying the
invitation was a blue print of the N. E. Corner
of the Wilds of Irvington for the benefit of
those unaccustomed to the by-ways of that
classic suburb. While no further account has
reached us of the party it is certain that no
one could have missed the way and judging
from the invitation it must have been well
worth venturing into the wilds to be present.
On the evening of April 29th the St. Louis
Rose Tech Club had dinner at Lippe's restaurant. Those present were: Oglesby,'92; Hatch,
'06; Kellgog, '03; Clore, '11 Albrecht, '12;
Johnson, '05; Robertson, '05; Hendricks, '89;
Dutton, '14; Kessler, '97; Curry, '09; Butler.
'06; Calvin, '14, and Wiedemann, '03.
R. M. Newbold, formerly with Adams &
Westlake Co., of Chicago,is now with the Willard Storage Battery Co., as manager of Western Railroad Sales. His business address is
2524 S. Wabash Ave., Chicago.
Mr. Ferdinand E. Meyer,'12, and Miss Mabel
Stewart were married on April 14th at StrawA COLLEGE SYMPHONY.
To be content with the clothes you have; to
possess a few friends rather than go with the
crowd; to seek knowledge instead of marks; to
study for the truth in all things; to help a
classmate even though it may lower your own
grades; to remember that even Phi Beta Kappa
is not worth the key to perfect and unbroken
health; to lend often; to borrow seldom; to
stand for something worth while in the college; to take an active part in class affairs; to
have the true college spirit, and a broad view
of life; in a word, so to live day by day that
those around you may be glad that their lives
have touched yours.—Ex.

berry Point, Ia. Mr. Meyer is connected with
the C. A. Dunham Co., at Marshalltown, Ia.
Born, April 15, 1915, to Mr. and Mrs. David
W.Jones,'11, a daughter,Elizabeth Gail Jones.
W. T. Reddish, '13, is with the General
Chemical Co. at their Laurel Hill Works, Long
Island, N. Y.
Pittsburgh Tech -Club held a dinner
THE
at the Fort Pitt Hotel, Saturday, April
17. Dr. Mees attended the dinner and spoke
on the progress being made for the new Institute. The following were present:
Alfred N. Austin, '03; Harrison W. Craver,
'95; Edward D. Frohman,'94; Arthur F. Gordon, '97; James R. McTaggart, '95; Earl E.
Hughes,'13; William W. Reddie,'12; L. Ross
Wyeth, '11; Claiborne Pirtle, '98; Donald H.
Atherton, '05; Robert D. Landrum,'04; Brent
Wiley,'98, and J. C. C. Holding, '94.
G. M. Curry, '09, has resigned from the engineering corps of the Vandalia Railroad and
has taken a position with the Whitelaw Bros.
Chemical Co., of St. Louis. Mr. Curry will be
Missouri representative of the Philadelpha
Quartz Company and will introduce a new
form of macadam road binder, known as
"Rocmac." Roads of this type have been used
extensively in England and Canada, but have
not been used in America.
Certain students at the University of Illinois
have petitioned the faculty to pass a ruling requiring that a return be made to the old style
of dancing, including the two-step and waltz.
—Ex.
A woman has been elected as president of
the Student Council in DePauw University.
M. I. T. has adopted a scheme whereby men,
winning their letters in more than one sport,
or successively in one branch, will be awarded
stars for each time they win their letters afterwards, to wear alongside the 'T." This excellent custom is already in vogue at West
Point and Annapolis.—Ex.
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THE HEMINWAY CLUB.
T has been suggested at various times, by
1 different persons, that Rose should have
some sort of a club room, where all the men,
fraternity as well as non-fraternity men could
congregate and get acquainted, but on account
of lack of promoters the proposition did not
get very far as we all know.
When the inter-fraternity board was discussing the revision of the fraternity agreement, it
was suggested that if the fraternities were not
to pledge freshmen until a date late in the year,
that such a club room would be in demand. At
that time Dr. Mees said he would be willing to
fix up a room at the Institute for this purpose.
Encouraged by the new fraternity agreement,
the seeming desire of the student body for such
a club, and by the assistance of Dr. Mees, the
Y. M. C. A. decided upon opening the Heminway house, and has undertaken the promotion
of the Heminway Memorial Club.
The idea is to make a club, where all Rose
men can get together and grow into a more thorough spirit of friendship. To this end, the
house is provided with piano, magazines and
games in so far as possible at the present time,
with other attractions, including a pool table.
to be added, as conditions will permit.
This is not a one man proposition, nor is
it the affair of a single organization of a few
men, but it is intended to include the whole
school (payment of student fund being the
only requirement). Therefore knocks are not
in order. If you have any knocks, put them
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in the form of suggestions, address them to the
President of the Y. M. C. A. and they will be
acted upon in so far as practicable.
The management of the club is at present in
the hands of a committee composed of the President of the Y. M. C. A., a representative from
each class and a librarian, with Prof. Faurot
as the faculty adviser with power to sanction or
turn down any suggestion as he sees fit.
The care of the house is in the hands of the
committeemen from the different classes. Each
class is assigned a week and the committeeman
from the class in charge, assigns two men for
each evening from his class to look after the
house, the open hours being 6:30 p. m. to
10:00 p. m. week days, and 2:00 to 5:00 p. m.
Sundays.
Feeling that house rules are very cumbersome things, the regulations for the club rooms
have been confined to those absolutely essential,
and it is hoped that they will be respected by
everyone.
1. Games, magazines, etc., must be returned
to their proper places.
2. No poker or gambling permitted.
3. Swearing or other improper language
will not be tolerated.
4. Smoking will be confined to certain
rooms.
The tennis courts also belong to the club
and are in the hands of a grounds committee,
composed of two students and the faculty adviser. After much consideration the following
rules have been considered essential:
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1. These courts shall be used only by the
students and the faculty of Rose Poly Institute.
2. Players may play one set only if others
are waiting on the court, but may again claim
the court when their successors have finished
their set, providing no one else is waiting.
3. Players must wear tennis shoes.
4. There shall be no playing on Sundays.
5. The courts shall be played on at the discretion of the grounds committee. Notice will
be posted on the bulletin board at the Institute
and also near the courts, when they are not in
condition to be played on.
Special reservations will be made for tournaments.
The development of this -club depends entirely upon the student body. It has the support of the faculty, as shown by the readiness
with which every member of that body, who
has been approached for advice or assistance in
the matter, has "come across."
The first week has been very encouraging and
with present prospects, the Heminway memorial Club should be past the experimental stage,
by the end of this term, and be well established
for the beginning of next year.
WILLIAM OXLEY THOMPSON,
D R.President
of Ohio State University, will
deliver the Commencement address this year
and Shelby S. Roberts,'98,the Alumni address.
Below is the official Commencement calendar:

Graduating Exercises
Thursday, June 10, 10:00 A. M.
Centenary M. E. Church
Commencement Address
..William Oxley Thompson, D. D., L. L. D.
President Ohio State University, Columbus, 0.
Alumni Address
Shelby S. Roberts,'98, C. E.'07
Chicago, Ill.
T the time of our going to press, Dr. Mees
is absent on an extended eastern trip with
Mr. Herbert Foltz, '86, architect for the new
Institute and President W.C. Ball of the Board
of Managers. The object of the trip is the inspection of the leading eastern universities and
technical institutions in order to help solve
some of the numerous problems in connection
with the buildings of the new plant which will
embody the very latest ideas along this line.
The trip will include stops at Chicago, Ann
Arbor, Cleveland, Ithaca, Syracuse, Troy, Boston, Cambridge, Worcester, New Haven, New
York, Philadelphia, Pittsburgh, Cincinnati
and Columbus, thus affording opportunity for
visits to practically every one of the lea ding
eastern educational institutions.
OFFICIAL SCHOLARSHIP RECORDS.
following figures show the average of
THE
the grades made during the first term

of this year, by classes and fraternities. The
second column of figures under the fraternity
Thesis Examination
list includes pledged and initiated members of
Mcinday to Wednesday, June 7 to 9 fraternities who have failed and withdrawn
10:00 A. M.
from the Institute during the present year.
Rose Polytechnic Institute
FRATERNITIES.
Senior Reception _
Alpha Tau Omega
78.6
78.6
Wednesday, June 9, 8:00 P. M. Sigma Nu
75.2
73.2
Hotel Deming
Theta Xi
78.2
78.2
Annual Alumni Business Meeting
Alpha Chi Sigma
71.9
77.0
Thursday, June 10, 3:00 P. M. P I. E S.
75.5
73.1
Hulman Farm
M E P
80.5
79.6
V. Q V
75.9
77.1
Annual Alumni Banquet
77.86 77.55
Thursday, June 10, 6:30 P M Non-Fraternity Men
Average All Fraternities
77.72 76.34
Hotel Deming
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CLASSES.
Senior
Junior.
Sophomore
Freshman

•

Average all students

77.6
78.0
78.6
77.2
77.75

ATHLETIC TEAMS
Football
Basketball
Baseball

76.6
75.6
76.3
77.3
C. L. M.

STUDENT COUNCIL MEETING OF MAY
15, 1915.
EETING called to order by President
Brauns. Roll call. Compton and Grafe
absent. Minutes of previous meeting read and
approved. Report of Financial Secretary:
Athletic Association
$24.25
General Fund
469.83
Camera Club
7.36
Senior Society
12.30
84.89
Symphony Club
Technic
102.07
Y. M. C. A
39.90

Mv

Total

$740.40

The following is said to have been unanimously endorsed by the Civils:
I Didn't Raise My Boy to Be a Chemist.
I didn't raise my boy to be a Chemist,
I brought him up to be my pride and joy,
Who dares to place an apron 'round his
shoulders,
To raise such smells with other darling boys?
Let carbon have no asymmetric atoms,
It's time to throw the benzine ring away,
There'd be no h-1 to pay,
If mothers all would say,
I didn't raise my boy to be a chemist.
(Originally perpetrated at Ill. University
Chemist Banquet.)
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Report of Athletic Association. Stevens reported that Association expects to end the season with a deficit of about $375.00.
Report of Order of the Elephant Committee.
Sanford reported that the committee, acting
according to instructions had selected ten men
from the Junior class as candidates for membership to the committee for next year's celebration. The men selected were: Barrett, Kingery, O'Laughlin, Lietch, O'Brien, Stone, Weinhardt, Kattman, Carlisle and Goldsmith.
Balloting on the candidates then took place
with the following results: Barrett, 3; Kingery, 5; O'Laughlin, 3; Lietch, 3; O'Brien, 4;
Stone, 4; Weinhardt, 5; Kattmann, 2; Carlisle,
4, and Goldsmith, 2.
The Committee for the 1916 St. Patrick's Day
Celebration is: Kingery, chairman; O'Brien,
Stone, Weinliardt and Carlisle.
Moved by Stevens and seconded by Wallner
that $150.00 be appropriated from the General
Fund for the rent of the K. of C. Hall during
the past basketball season. (Carried).
Moved by Anderson and seconded by Weinhardt that meeting be adjourned. (Carried).
Meeting adjourned.
F. W. HILD.
Recording Secretary.

"Punctured a tire by running over a milk.
bottle yesterday."
"Hard luck! Didn't you see it?"
"Nope; the kid had it under his coat."
—Punch Bowl.
First Barber—"Who is that long-haired
gent?"
Second Barber—"Don't you know him? He's
secretary of the barber's union."
First Barber—"Then why didn't he get a
hair cut?"
Second Barber—"Oh, he goes to a fifteencent shop."

248

THE ROSE TECHNIC.

r7s,

started out with a defeat at the
B ASEBALL
hands of Indiana University, but only
after they had been forced to use their best
pitcher. It was our first chance to look at
some real benders over the plate and of course
our batting averages were not given a big
boost. Brownie and Bake both showed their
class and even if it was an upset our hopes began to climb. The final score was seven to
five.
Purdue University then took us on for another defeat, this time to the tune of 13 to 1,
the exact count of the last year's game. A few
costly errors on our Engineers materially aided
the chances of the Purdue squad and gave them
at least three runs. However nothing much
can be said of these two first practice games,
especially when the team rode Eastern Illinois

7

•to such a dreary defeat in our first home game,
April 17th.
The Charleston Teachers were outclassed the
entire game and our battery, Brown and Bake,
again showed their invincibility. As each new
man was retired on three strikes by Brownie
the thought went through everyone's mind "If
we only had another man like Pud!" Bobby,
himself, has shown that he can do some pitching and so far we have sailed along in good
shape.
The next game was with our old favorites,
the Teachers of our own fair city in the Indiana
State Normal School. We were beaten in actual
count but all the time we felt that we were
playing our inferiors as indeed We were. Normal started the scoring and their star spangled
band went wild with various tunes known only
to the denizens of that grand old state institution, Normal Our large and loud friend of
basketball acquaintance, Stiffler, was there with
a young lady but he was noticed to entirely
neglect her for the matter in front of him. Normal held the lead by scoring in the first inning.
Not for long, however. Rose came right back and
scored in each of the four following innings and
did so for two tallies in the third. Among other
things Kline exploded a home run which helped
a great deal in silencing the information that
our opponents were "I. S. N. S.; I. S. N. S.,"
and were there because they were there and so
on. But towards the end after letting them
tie the score, instead of winning as we should
and deserved to, we made a series of errors
that caused Stiffler to neglect his companion
still more and the brass music to swell even
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louder than before with the same tunes. In
the end we lost by a score of six to five.
Our next battle was another defeat and one
that went almost as hard with some more inferior playmates, the students on the baseball
team from DePauw University. We made four
errors and only seven hits which in a measure
tell the story. Our favorite Umpire, "Red"
Goodman,called Captain Bob out on the charge
that he was touched by a batted ball. This
came just as we were hitting our stride and
looked good to annex the victory but we are
sure to get them next time. Brownie was not
working in top form this game because of not
enough rest after the one with Normal, but
never once did he give up. The only error so
far on our star catcher, Bake, was made in this
game and fate necessitated a man on third base.
The following contest was away from home
on the lake dotted campus of Eastern Illinois.
They really thought they could beat us but we
waited until the ninth and tied things, afterward beating them in the eleventh. The score
was five to six but doubtless would have been
swelled by several tallies if we had not had to
play against the Umpire as well as the opposing
nine men. Hegarty got his home run hit in
this game and it was the first score of the game.
Nevertheless we were behind in the ninth and
had two outs with Joe Carter on base. Our
captain then came to bat and leaned on a two
bagger and of course got to third while the
Teachers were throwing the ball around the
diamond trying to catch Joe as he touched
home. Hegarty then singled and Larr scored,
tieing the game. The Umpire put us out in the
next inning but we succeeded in making it too
evident for him in the eleventh and won out 6
to 5. Brownie pitched swell ball in the last
three innings after he had been found in the
gym with a shoe off at the last half of the
ninth.
We next came back to Terre Haute to show
our superiority, this time the Central Normal
were the victims. "Jack" O'Brien pitched his
first game of ball but had to be relieved by the
anxious Bob when he had himself in a tight
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place in the last of the fourth. Our captain
performed in great style and we won finally six
to four. The Danville bunch are clearly among
our light weight competitors and we will beat
them by an even larger score when we go over
there on the 15th.
So far, the last game was with Butler College
on Saturday the 8th and right well did we trim
the men from Indianapolis. They never had
a chance, as Sammy says, and truly all the visitors' pitcher had on it was his glove. The
score keepers were kept busy counting the
runs, let alone keeping track of the double
plays and what not. Every man on the Rose
team stole at least one base except Brown who
didn't go in until the 8th. Also every one got a
hit except Pud; and Trimble and Stoltz each
got a three-bagger. The final count as near as
anyone could keep track of it was sixteen to
four.
Our average now as a team is four won and
four lost, an even 500, but we have four more
games to play, all of which we are certain to
win, making our average for the season 667,
surely enough to win the pennant if there were
one. The batting averages of the team has
been figured below for the eight games:
AB. R. H. Average.
Larr
28 9 14
.500
Bake
32 7 11
.344
Carter
33 6 11
.333
Brown
25 2
8
.320
Trimble
29 5
9
.310
Hegarty
33 7 10
.303
Drake
27 4
8
.296
Stoltz
24 6
6
.250
Yatsko
7 1
1
.143
Kline
32 7
4
.125
Team Av.
272 54 81
.298
McKeevbr and O'Brien have each been in one
game and their averages were not put in. McKeever has been at bat three times and made
one hit; O'Brien at bat once and no hits. On
the whole the averages of the men represent
their work for the season so far although the
fielding averages would put some of them in a
different standing. Kline has been particularly
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unfortunate in the matter of hits although he
got a home run in the game with the Normalites. So far the only other man to get a homer
has been "Abe" Hegarty.
The expenses of the season are coming out in
better shape than was even anticipated and
everything points toward a great success next
year in all branches.
BASE BALL SUMMARIES.

Totals
Rose
Indiana

AB. R. H. PO. A. E.
1
0
1
1
1
4
1
3
2
0 0
2
0
0
4
0 0
5
0
2
9
3
1
4
0
0
5
1
1
4
2
1
1
1
1
3
0
3
0
2
1
3
0
2
0
0 0
3
0
2 0
0 1
2
0
1
0
0 0
2
———
4
24 13
5 9
32
0 2 0 0 1 2 0 0 0-5
4 0 1 0 0 1 1 0 *-7
Indiana University.

Donnelly, lb
Whitaker, If.
Englehart, 2b
Schlemmer, ss
Isenhower, rf
Minton, cf
Gard, 3b
Schnitt, c
Lybrook, p
Shively, p
Totals

AB.
4
4
4
4
2
3
4
4
2
2
33

R. H.
0
1
2
2
1
1
2
1
0
1
0 1
1
1
1
0
0 1
0 0
-9
7

PO. A. E.
0
0
10
0
0
2
0
0
1
0
2
2
0
0
1
0
0
1
0
2
0
0
1
10
0
3
0
0
1
0
--0
9
27

Rose Poly.
Kline, 3b
Larr, ss
Carter, If
Bake, c
Hegarty, lb
Stoltz, cf
Brown, p
Drake, rf
Trimble, 2b
Totals

AB. R. H. PO. A. E.
0
1
0 0
1
5
0
3
2
3
1
5
0
0 0
0 0
3
0
0
12
2
1
5
0
0
9
2
2
4
0
0
1
0
2
3
0
0 1
2
1
4
0
1
1
0
1
3
0
2 2
2 2
4
36

11

13

Glosser, cf
Wilson, 2b
Bigler, 3b
Anderson, lb
Hampton, M., If, p
Harris, rf
Cook, ss
Johnson
Norris, p & If
Totals

Rose Polytechnic.
Kline, 3b
Larr, ss
Carter, If
Bake, c
Hegarty, lb
Stoltz, cf
Brown, p
Trimble, 2b
Drake, rf & cf
Yatsko, rf

Eastern Illinois Normal.

27

6

0

Rose
E. I. S. N

AB.
4
3
4
4
5
4
4
3
1
32

R. H. PO. A. E.
3 0
1
0 0
1
2 0
1
1
1
0
1
2
1
1
0
8
3
0
0
3 0
0 0
0
2 0
1
0
0
1
1
1
0
0
1
4
0 0
1
5
0
0 0
—5
7
24
2 7

0 0 1 1 0 0 7 2 0 *-11
2 0 0 0 0 0 0 0 0 0— 2

Stolen bases—Hegarty, Trimble, Stoltz, Anderson,
Hampton, R., Norris. Left on bases—Rose, 6; E. I.
S. N., 5. Sacrifice hits—Carter. Two-base hits—
Bigler, Larr, Kline. Three-base hits—Hegarty, Larr,
Double plays—E. I. S. N. Struck out—By Brown,
10; by Norris, 2; by Hampton, 2. Bases on balls—
Off Norris, 2; off Brown, 2. Hit by pitcher, Drake.
Umpire—Englehart. Time of game-1:40.

Rose Poly.
Kline, 3b
Larr, ss
Carter, If
Bake, c
Hegarty, lb
Stoltz, rf
Drake, cf
Trimble, 2b
Brown, p
Totals

AB.
4
3
4
4
4
3
3
3
3
31

R. H. PO. A. E.
1
2
0 0
1
2 2
2
1
1
2
0
0
0
4
0
8
1
1
0
1
9
0
0
0
0
1
0
0
0
0 1
0 0
0
0
1
1
0
2
0 0
0
0
2
--2 7
27
4
8

DePauw University.
R. Harris, 3b
L. Harris, 2b
Bridges, lb
Morrow, c
Mahaffey, If
Pence, cf
McDonald, rf
Thiebert, ss
Ford, p
Totals

AB. R. H. PO. A. E.
5
0 1
4
1
0
5
2
2
3
5
0
4
1
1
13
2
1
5
0 2
3 0
0
2
0 0
1
0
0
5
1
1
1
1
0
5
0 1
4
1
0
4
0 0
0 0
0
2
0
1
0 0
0
—--—-—
37
4 9 *26 13
1

*Larr hit by batted ball in the eighth.
Rose
DePauw

1 0 0 0 0 0 1 0 0-2
1 0 1 0 0 0 2 0 0-4

Stolen bases—Mahaffey, Harris, Morrow, Bridges.
Two base hits—Larr, Carter, Ford. Three base hits
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—Pence. Sacrifice hits—Stoltz. Double plays—Fly
to McDonald; McDonald to Bridges; R. Harris to L.
Harris to Bridges; fly to Pence; Pence to Bridges.
Struck out—By Brown 5; by Ford, 1. Bases on balls
Umpire—Goodman.
—Off Brown, 5; off Ford, 1.
Time of game-1.45. Left on bases—Rose, 1; DePauw, 10.

Rose Poly.
Carter, lf-ss
Kline, 3b
Larr, ss-p
Hegarty, lb
Bake, c
Drake, cf
Trimble, 2b
Stoltz, rf
O'Brien, p
Brown, If
Totals

AB. R. H. PO. A. E.
5
0
2
3
1
0
3
1
0
9
0
0
3
1
1
4
4
1
3
1
0
10
0
0
3
1
0
4
1
0
3
1
1
2
0
0
4
0
0
1
3
0
3
1
1
0
0
0
1
0
0
0
4
0
2
0
1
1
0
0
— —
— —
—
30
6
6
27 13
1
Central Normal.

Robison, ss
Davis, 2b
Tabor, p
Fogarty, rf
Lundy, 3b
Powers, c
Holmes, lb
Poindexter, cf
Rust, lf-p
Lawson, If
Totals

AB. R. H. PO. A. E.
5
0
2
1
3
1
4
1
0
8
1
1
2
0
1
0
1
0
5
1
0
0
0
1
4
0
1
2
2
1
2
1
1
4
1
0
4
0
0
8
0
0
2
0
2
3
0
0
3
0
0
2
2
0
2
1
1
1
0
0
—
—
33
4
8
24 10
4

Brown, p
Drake, cf
Trimble, 2b

4
4
3

0
0
0

1
1
1

0
1
0

4
0
2

1
0
1

Totals

32

5

11

24

10

8

Indiana State Normal.
AB. R. H. PO. A. E.
0
0
2
1
0
3
Lostutter, cf
2
6
1
2
2
4
Knauth, 3b
0
0
0
0
2
1
Hogue, rf
0
0
0
0
0
3
Nichols, rf
14
0
0
4
1
1
Friedman, lb
0
1
0
1
4
0
Fellmy, ss
2
1
0
5
1
3
Holt, c
0
2
4
0
1
3
Flint, 2b
0
0
0
0
0
3
Dwyer, If
1
1
0
4
1
0
Crimm, p
--

Totals

32

6

Klein, 3b
Larr, ss
Carter, If
Bake, c
Hegarty, lb
Stoltz, rf

A. E.
1
1
1
4
0
0
2
0
0
1
0
0

27

13

3

0 1 2 1 1 0 0 0 0-5
Rose
1 1 0 1 2 0 1 0 *-6
Normal
Left on bases—Rose, 6; Normal, 2. Stolen bases—
Hegarty, Trimble, Knauth. Double plays—Brown to
Bake, Bake to Hegarty. Home runs—Klein. Twobase hits—Larr, Stoltz, Knauth.
Struck out—By
Brown, 8; by Crimm, 5. Base on balls—Off Brown,
2. Hit by pitcher—Larr, by Crimm.

MAY 8, 1915

Rose
1 0 4 0 0 0 0 *-6
Normal
0 0 0 1 3 0 0 0 0-4
Left on bases—Rose, 7; Normal, 8. Stolen bases—
Kline, Stoltz 2, Trimble. Double plays—Larr to
Trimble to Hegarty, third inning. Two base hit—
Lawson. Struck out—By Rust, 4; by Larr, 4. Base
on balls—Off Tabor, 5; off Rust, 1; off O'Brien, 54
off Larr, 4. Innings pitched—By Larr, 41/
2; by
2; by Rust, 51/
O'Brien, 41/
2; by Tabor, 21
/
2. Time of
game-1:55. Umpire—Pfirman.
Rose Poly.
AB. R. H. PO.
3
1
1
0
3
1
1
2
4
2
2
2
3
0
0
11
4
0
2
8
4
1
2
0

6

A GOOD DAY'S WORK
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Carter, if
Kline, 3b
Larr, ss
Hegarty, lb
Bake, c
Drake, cf
Trimble, 2b
Yatsko, rf
Brown, p
Totals

AB.
5
6
6
6
5
5
5
5
5

R. H. PO.
1
2
2
0 0
2
4
3
3
3 12
1
1
0
10
2
0
1
0
0
3
1
1
1
1
1
0

48

6 17

A. E.
0
0
0
2
0
3
0
0
0
0
0
0
0
2
0
0
0
3

*32 10

0

Eastern Illinois Normal.
AB. R. H. PO. A. E.
0
0
1
2
1
6
0
0
1
0 1
6
0
0 1
0 0
6
0
0
9
0 0
6
0
0
2
1
1
5
0
3
0
0 1
3
0
2
16
0
1
1
0
0 0
2
1
5
2
3
4
1
1
4
—
—
2
9
33
8
5
42
Totals
*Wilson hit by batted ball in the seventh.

Glosser, cf
Wilson, If
Bigler, 3b
Anderson, lb
High, ss
M. Hampton, p
R. Hampton, c
Harris, rf
Cook, 2b

0 0 0 1 0 0 1 1 2 0 1-6
0 0 0 1 0 0 4 0 0 0 0-5
Left on bases—Rose, 10; E. I. S. N., 10. Stolen
bases—M. Hampton, Larr 2, High. Sacrifice hits—
Bake. Trimble, Harris, Cook. Home run—Hegarty.
Struck out—By Hampton, 9; by Brown, 8. Bases on
balls—Off Hampton. 3; off Brown, 7. Time of game
—2:00. Umpire—Kunkly.
Rose
E. I. S N

Rose Poly.
Carter, ss
Kline, 3b
Larr, lf
Hegarty, lb
Bake, c
Drake, cf
Trimble, 2b
Stoltz, rf
McKeever, p
Brown, p
Totals

AB. R. H. PO. A. E.
2
0
2
2
2
4
0
2
2
2
3
3
0
2 0
2
2
3
0
0
7
2
1
5
0
3
7
2
2
4
0
3 1
2 1
4
0
2
4
2
2
4
0
0 0
1
1
5
0
0 2
1
1
3
0
1
0
0 0
1
36

16

15

27

11

2

Butler College.
Bonham, ss
Paul, lb
Wise, rf and p

AB. R. H. PO. A. E.
4
1
1
2
2
0
2
0 0
9 0
0
4
0 0
0 0
0

Melbourne, 3b
Tucker, if
Daniels, c
Robison, cf
Budd, 2b
Ploenges, p

1
2
1
0
2 0
1
0
9
0
0 0
2
2
1
2
4
0
_
6
8 *23 10
4
32
Totals
*Carter out for not touching second.
2 0 4 3 2 5 0 0 x-16
Rose
0 0 2 0 0 2 0 0 0-4
Butler
Left on bases—Rose, 3; Butler, 4; Stolen basesCarter, Kline, 2; Larr, 2; McKeever, Hegarty, Bake,
Drake, Trimble, Robison. Sacrifice hits—Larr, 2;
Bake, Carter. Two-base hits—Larr, Carter, Drake,
Innings
Budd. Three-base hits—Trimble, Stoltz.
pitched—By McKeever, 7; Brown, 2; Ploenges, 6;
Wise, 1; McKeever, 3; Brown, 3. Bases on balls—
Off McKeever, 2; off Brown, 1; off Ploenges, 3.
Passed balls—Budd, 2. Wild pitches—Ploenges, 2.
Double steals—Kline, second; McKeever, home;
Drake, second; Blake, home. Time of game-1:40.
Umpire—"Cy" Phfirman.
3
4
4
4
4
3

0
0
0
1
1
1

0
1
1
2
1
1

CIVILS 17—CHEMISTS 10.
(By a Civil.)
the Varsity was away hard at
WHILE
work defeating Eastern Illinois State
Normal, the Chemists and Civils took advantage of the vacant lot and pulled off their long
wished for combat. The grounds were in fine
shape and the weather was fine. Overpeck was
the chief official having been chosen after a
careful examination as to his pose. It was
found that his ability was good and besides he
had a blue suit and could look gruff. He called
the game promptly .at some time after four
o'clock on May the fourth and after announcing the batteries the swat fest began. The
A NEW FORM OF JYNX

GOY
THAT PUT THE

M THE

015

iN

ROSE POLY
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Civils won the toss and batted first. It didn't
take them long to arrange their batting order
so they were soon ready for the fray.
Sanford did the heavy work for the Chemists
and in the early part of the game was touched
for a few lucky bingles although he pitched a
good steady game. Baxter went in for the
Civils but after three innings it was found that
he was a bit wild. Sheldon took his place and
from then on the Chemists were held at bay
with a little better degree of surety. Among
the best plays of the game was the brilliant
catch of a long fly by Compton and a home run
by Coates. In the fifth with two down Lyon
walked, stole second on a passed ball, going to
third on an overthrow and scoring when the
ball was thrown over towards the blacksmith
shop. Every once in a while some one made a
ITH the advent of the fine Spring, almost
good catch or some one would get a clean hit
W
summer weather, the Engineers track
with
off
was
pulled
but nevertheless the game
taken on decided signs of activity. Alhas
team
the
even
it,
good spirit and every one enjoyed
record has fallen and the tennis men
one
ready
Manager
spectators. As a result of the game
a slam in the singles and the
annexed
Kingery of the Civils has received challenges have
from both the Mechanicals and the Electricals doubles over State Normal. Binhack has been
and it is likely that several games will be the lucky man in the record-breaking by downplayed before the year is out, providing we can ing Paul Turk's record in the discus. The fam2 in. and
1
get Overpeck to wear his blue suit on the days ous Turk's best throw was 104 ft. 4/
"Bin" stretched it out to 105 ft. 9 in., closely
we happen to get the gangs together.
followed by a heave of Yatsko's only one inch
The score by innings runs something like
shorter.
this:
The first meet this year was the inter-course
3 1 1 2 5 3 2-17
Civils
and was easily taken by the Chemists although
2 4 1 1 0 1 1-10 both Kline and Millette did their best for the
Chemists
Electricals. The score was: Chemicals, 49;
The line-ups ran something like this:
Electricals, 35; Mechanicals, 14; Civils, 10.
CHEMISTS.
Sandford was the individual star winning 15
CIVILS. •
for the Chemical Engineers. Smith of
c.
points
Pigg,
Coats, c.
class proved himself a runner and
the
Freshman
Sandford, p.
Baxter, Sheldon, p.
do
towards putting Rose in a good
much
will
Leitch, lb.
Harger, lb.
class in track during his four years at Rose.
Manson, 2b.
Finley, Kattman, 2b.
Heedwohl is another man of promise from the
Brauns, 3b. freshies, his specialties being the half and mile
Kattman, Kingery, 3b.
Buck, ss. runs. The summary of the meet was as folCarlisle, O'Laughlin, ss.
Compton, if. lows, three places being counted:
Sheldon, Wallace, if.
Smith, cf.
Holloway, cf.
100 yards—Smith (E); Sandford (Ch.);
Brooks, rf. Leitch (Ch.)
Lyon, rf.

TRACK
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220 low hurdles—Stevens (M.); Leitch
(Ch.); Kline (E.)
Shot Put—Binhack (C.); Yatsko (E.); Pirtle (E.). 34 ft. 81/
2 in.

hurdles was out of line causing him to lose his
step. The only features of the meet were the
first places won by the Normal negro, Blake.
Heedwohl of Rose disappointed the Engineers
by
not being in condition and losing out in the
High Jump—Risser (E.); Sandford (Ch.);
and half. Sanford, Binback and Risser
mile
Overpeck (E.). 5 ft. 4y2 in.
did great work for the Poly team. The Captains
880 yards—Heedwhol (Ch.); Stevens (m.); of the respective teams agreeing to allow
Bolton (Ch.)
Stuart's win in the two-mile. Only first and
One-mile run—Heedwohl (Ch.); Leitch second places were counted. Three Rose men
(Ch.); R. Smith (Ch.)
won letters in the meet, Sanford, Binhack and
Stevens
with 12, 10 and 8 points respectively.
120 yard high hurdles—Stevens (M.); Leitch
The official summary follows:
(Ch.); Sandford (Ch.)
100 yards—Blake (N.); Sandford (R.);
Broad Jump—Yatsko (E.); Sandford
10 4-5 sec.
time,
(Ch.); Risser (E.). 18 ft. 41/2 in.
Pole-vault—Wann (N.); McKee (R.); 9 ft.
Two-mile run—R. Smith (Ch.); Kline (E);
4 in.
Heedwohl (Ch.)
Shot-put—Binhack (R.); Koalmayer (N.);
440 yard dash—Bolton (Ch.); Smith (E);
35
ft. 4 in.
Stevens (M.)
High
Jump—Risser (R.); Sandford (R.);
The pole vault was not held, not having any
pole but the Freshmen have presented us with 5 ft. •
220 yard dash—Blake (N.); Sandford (R.);
a pole-vaulter of no mean ability in McKee. At
time,
24 2-5 sec.
present he is getting his practice with the Garfield bunch and looks good for points.
Discus Throw—Binhack (R.); Yatsko
At the end of the meet the interest had waxed (R.); 105 ft. 4/
1
2 in.
so hot between the Electricals and Chemists Half-mile run—Blake (N.); Stevens (R.);
that "Luke" Pirtle and "Runny" Brooks de- time, 2 min. 19 sec.
cided to pull off a bicycle race in the gold oldBroad Jumps—Weathers (N.); Sandford
fashioned way. It was to be for two laps and (R.); 18 ft. 101/2 in.
"Runny" had "Luke" bested on the first quarTwo-mile Run—Stuart (R.); Brown (N.);
ter but due to lack of acquaintance with his time, 12 min. 29 sec.
mount and the length of the race the Electrical
440 Yard Dash—Blake (N.); Bolton (R.);
200 lbs. came in ahead at the finish. No points time, 58 sec.
were awarded in this event.
Mile Run—Jones (N.); Dorburner (N.);
The next meet for the thin-clads was that time, 5 min. 47 sec.
with State Normal on Rose Campus after the
Butler game. It was close throughout, and the
FOOTBALL 1915.
Engineers finally won by a 49 to 47 count.
Coach Westphal again showed his great sportsANAGER FRED KINGERY has finmanship by protesting the 20 yard win of
ished his schedule for next fall's footStuart in the two-mile after the Rose men had ball team and it looks as though we were going
magnanimously overlooked the chances for a to have a banner season. The Athletic Assodisqualification of Normal in the low hurdles. ciation has voted to hire "Lefty" Gilbert as
Swango of Normal knocked over the last hurdle coach for both football and basketball next year
but was unquestioned as to second place al- and as the finances seem to be picking up both
though Westphal stated that one of his man's these sports should come out in the lead.

THE ROSE TECHNIC.
The chart consists of eight games evenly balanced, with four at home and four away. The
first two games have been slated at Rose Campus and are of a lighter sort to enable Coach
"Lefty" to give his warriors the boost of a win
at the start of their campaign. Gilbert plans
to take a short course in coaching from Zuppke
of Illinois to get the art of football down in
the fine points. The schedule:
October 2—E. I. S. N. at Rose Campus.
October 9—Hanover at Rose Campus.
October 16—Earlham at Richmond.
October 23—Butler College at Rose Campus.
October 30—U. of Louisville at Louisville.
November 6—Winona Aggies at Rose Campus.
November 25—Culver Military Academy at
Culver.

f
\t

t6

TENNIS
the same day that the Normal track
ON team
fell before the superior Engineers'
team the Rose net athletes negotiated a win at
the Water Works courts. Both the doubles and
singles fell before the attack of the Poly men.
Wente represented us in the singles and had as
his partner Smith, the Senior, in the doubles.
At no time were their opponents dangerous and
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they did not win a set. The contests were decided by three out of five sets and the scores
were: Singles, 6-1; 6-2; 6-2; doubles, 6-2; 6-1;
6-0. The defeated team was composed of Mark
in the singles and Binford and Turman in the
doubles.
From now on elimination contests will be
staged at •the Heminway courts to decide our
team to the I. C. A. L. Whoever is selected
will be sure to bring home the gold medal again
and at least maintain our standard in this
branch of track athletics. It almost goes without saying that Wente will be half the team.
FROM THE FIELD OF SPORT.
Heedwohl thinks that track takes a great
deal of training.
Home runs to date—Kline, Hegarty—what
will the total be?
Trimble, after each game, "Did you give
that guy an error or me a hit?" Never mind,
Willie, you're batting over 300, keep it up.
Brown, Carter, Larr and Trimble in chorus:
"You gonna gimme that two bits I spent for
dinner?"
Brown is batting in fourth place and has
broken four bats. Be careful, Pud. While we
are about it what was the matter at Eastern
Illinois, did you have a date after the game or
were you winning a bet? We always like to
have the pitchers stay till the game is over,
Brownie.
In case any of the Chemicals wish to know,
Carlisle wrote that about the Civil-Chemists
game. Corrections will appear in the next issue.
Say, Pat, why don't you come out for track
now you've stopped the baseball athletics?
Heedwohl, better get in training and make
up for it in the Eastern Illinois meet.
Smith, the freshman, could not be in the
State Normal meet because of a Saturday afternoon job. That's better than most of the
Seniors can do Smithy, stick to it.
Bolton, after running about three miles—"If
I only had more cork."
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Pigg, in Electro Chem.—"Is that the law of
Ananias, Doctor?"
Wicky, in Spanish—"Goodness, if I could
only play the piano as well as I can read languages, wouldn't I enjoy Mendelssohn, and
Beethoven and all those other old Dutchmen."
Sergeant—" `Ey there! Where are you going?"
The Absent-minded Beggar (who climbed
out of the trench)—" 'Oly Jimminy! When
that bloomin' shell whistled over'ead hi thought
it was twelve o'clock !"—University of Nebraska
Awgwan.

Stone—"Have a drink?"
Carlisle—"Sure. Why, you're giving me
water."
Stone—"Well, you were thirsty, weren't
you?"
Carlisle—"Yes, but I wasn't dirty."
She—"Do you drink?"
He—"Are you really going to buy one or
just curious?"
Jack—"Do you save anything for a rainy
day?"
Jill—"Oh, yes! I never wear my silk stockings around the house."

"Oh,say, who was here to see you last night?."
"Only Myrtle, father."
"Well, tell Myrtle that she left her pipe on
the piano."—University of Nebraska Awgwan.

All those who think our jokes are poor
Would straightway change their views
Could they compare the ones we print
With those that we refuse.

Dr. White—"Aren't you going to take
Journal Review next year?"
Pigg—"I can't do it, Doctor, I walk in my
sleep."

Wifie—"John, there is a bill collector at the
door."
Hubby—"Tell him to take that pile on my
desk."—Ea,.

THE ROSE TECHNIC.
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THE TECHNIC'S FORD JOKE.
"What is the difference between the siege of
-A Ford is turned out at the factory every Troy and the siege of Przemysl?"
"I give up."
two minutes," proudly asserted the Ford sales"In the siege of Troy, the soldier was inside
man.
"You ought to turn them out twice that fast," the horse; in the siege of Przemysl, the horse
is inside the soldier."
said the salesman for the rival company.
"Why so?"
Ed Hegarty, (entering jeweler's)—"Ah-um"Because there is a fool born every minute."
er-he! he!—"
Jeweler (to assistant)—"Bring that tray of
R. M. Smith—"How would you like to see
engagement
rings over here, Henry."
the baseball game?"
She (expectantly) — "Very well indeed,
Mr. A. M. Binhack, track-record-smasher,
thank you."
R. M. S.—"All right. Do you see that second has a greater claim for distinction; his name
section of board fence on the west side of the has been spelled, to date, twenty-six different
ways in Terre Haute papers.
field where that crooked tree is?"
She (doubtfully)—"Yes. Why?"
R. M. S.—"Well, I thought I'd put you nett
Our idea of absolute nerve: "Stealing a
to a secret. There's a dandy knot-hole there." ride on a jitney bus."
Senior Chemist—"I don't see why anyone
should object to their closing the bars a little
early. I say if a man can't get full by 11
o'clock he isn't half trying."
Rich Manufacturer—"No, we have all the
men we need."
Technical Graduate—"Seems as if you could
take one more, the little bit of work I'd do."

Bill: "This is a fine cigar you gave me."
Jack: "Gosh! I bet I've given you the
wrong one."—Ex.
Little Sister—"Guess who's here!"
Little Brother—"I don't have to guess. It's
our big brother home from college."
Little Sister—"How did you know ?"
Little Brother—"My toy bank won't rattle
any more."

0. G.: I'm so sore that I can't stand or sit.
Professor McCormick's jitney bus has been
L. E.: If you're telling the truth, you're under the weather for some time, but will soon
lying.--Williams Purple Cow.
be on the job again.
Mr. Ibison—What are the two kinds of motion?
1916—Fast and slow.
Economy is a good trait, but some guys wear
the same shirt all week.—Ex.

One of the visiting team—"All right now,
Rabbit! Get a hit!"
Either Grafe or Buck—"Rabbit! Better
look 'im over. He's got a bushy tail."

SOCIETY NOTE.
Mr. Elmer Gadberry entertained the Junior
Mac, in Applied—"Leitch, was that you Chemickers with his last theater party of the
making that noise ?"
season at the Lois, Friday evening. Episode
Leitch—"No sir, I cannot make that kind of number seven hundred and umpty-ump of
a noise."
"Telulu's Tough Luck" was the offering.
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Come and See the New
Things we are showing in

Hart Schaffner

Marx Clothing

We are showing the Latest Models at $18.00 and up to $30.00
Men's Shoes $3.50 to $6.00. Flats, and Men's Fine Furnishing Goods
Ten per cent reduction to Students

TUNE BROS.
RS

Fifth and Wabash

CLOTHIE

CASH

BOYS
do not visit your girl without a box ofour

Baur's Pharmacy

CHOCOLATES

Terre Haute Trust Building
Seventh and Wabash Avenue

Our Candies made pure, clean and fresh
every day

Greek Candy Kitchen
676 Wabash Ave., near 7th St.
JAMES GEORGOPOULOS

AC EN CY

"Huyler's" Celebrated New York Candies
Our new line of Straw
Hats now ready: All the
latest styles you 11 find at

BOTH PHONES 64

Dill Cody's $2

The Moore-Langen Printing Co.

HAT SHOP

715 Wabash Avenue
PRINTERS, BINDERS

POLYTECHNIC PHARMACY

BLANK BOOK MANUFACTURERS
PUBLISHERS

Thirteenth and Locust Sts.

ROSE POLY JEWELRY
SIXTH AND MULBERRY STREETS

Rings, Seal Pins, Cuff Sets
Hat Pins, Etc.

TERRE HAUTE,IND.

COME OVER AND SEE THEM

Pipes,Tobaccos,Cigarettes, Lowney's
Candies, University Note Books
Prescriptions
ALWAYS

MENTION

THE TECHNIC WHEN

TRADINr;

wiTH-

OUR

ADVERTISERS. IT

MAY

HELP

US.
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—When You Think of Flowers
Think of

HEINL'S

Silk
Shirts

/

,e7ade,

For SPRING, 1915

$4.00 and $5.00 ATI:1%,s
THE HOUSE OF FOULKES BROS.
g=
Bi

129 South Seventh Street

::

HATTERS

TERRE HAUTE

::

FURNISHERS

631 Wabash

TAILORS

Avellue

SODAS and
-SUNDAES 5c
WM. SC11011Cfeld

Pure Ice Cream

The First "Tipless" Lunch Room in Terre Haute

Ttie Colonial fit airp tuncti
"THE ONE WHITE SPOT OF TERRE HAUTE"

DRUGGIST

24 South Seventh Street

Northern Hotel Bldg.

TERRE HAUTE, INDIANA

7th St. and Big Four R. R.

LET US BE A MOTHER

New Phone 575

To You

BUTTONS REPLACED, SOCKS DARNED, UNDERWEAR REPAIRED;
in fact a mother's care of your garments FREE of Charge

Hunter Laundering and Dyeing Company
F. E. SULLIVAN, Agt.

Phones 257

THE HOTEL WITH A PURPOSE
THE COMFORT OF THE TRAVELERS

The New Hotel Deming
Sixth and

Cherry Streets

Dinner de Luxe

European Plan
ALWAYS

MENTION

THE TECHNIC WHEN

Served Each Week Day, Including Sunday
TRADING

WITH

OUR

ADVERTISERS. IT

MAY

HELP

US.

E.C.&M.Automatic MotorStarters
that emANYploysindustry
electric mot o r s
can advantageously employ
E. C. & M. Automatic Motor Starters.
The E. C. & M. Automatic Motor Starter is a basically simple device, designed
to make the starting of electric motors a safe operation
in the hands of anyone.
The only effort necessary
to start or stop the motor is
to push a button or open or
close a knife switch.
The Starter automatically
protects the motor and driven
machine.
This Starter saves current and increases production.
Here are two of the many reasons why.
1.

The effort required to stop the motor
is so slight that an operator will not
leave a motor running as is frequently
the case where ordinary starting boxes
are used.

2.

No time is lost in starting, because
the motor accelerates in the shortest
safe time.

Write our nearest office now for a copy
of Bulletin 1016 or have a representative
call and demonstrate the Starter to you.

Write for Bulletin 1016

THE ELECTRIC CONTROLLER & MFG. CO.
NEW YORK-so CHURCH ST.
PIT TSBURG-1539 OLIVER BLDG.

CLEVELAND,OHIO

TORONTO-1222 TRADERS BANK BLDG.

CHICAGO-1417 MONADNOCK BLK.
BIRMINGHAM-827 BROWN-MARX BLDG.
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Rose Polytechnic Institute
Founded by the late Chauncey Rose at Terre Haute,
Indianai

A COLLEGE OF ENGINEERING
Offers a SCIENTIFIC EDUCATION based
on Mathematics, Modern Languages.
Physical Sciences and Drawing with thorough instru
ction in
the Principles and Practice of

MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING,
CIVIL ENGINEERING, CHEMISTRY AND ARCHITECTURE
FACULTY
C. LEO KEES, Ph. D., President and Professor of
ROBERT L. McCORMICK, C. E., Professor of MePhysics.
thanks and Associate in Civil Engineering.
JAMES A. WICKERSHAM, A. IL, Professor of
CLARENCE C. KNIPMEYER, B. S., Associate ProLanguages.
fessor of Electrical Engineering.
MALVERD A. HOWE. C. E., Professor of Civil
ALBERT A. FAUROT, M. A., Associate Professor in
and Architectural Engineering.
Languages and Librarian.
ARTHUR S. HATHAWAY, B. S., Professor of
HAROLD A. THOMAS, C. B., Associate Professor in
Mathematics.
Civil Engineering.
CARL WISCHMEYER, B. S., Assistant Professor in
JOHN B. PEDDLE. M. E.. Professor of Machine DeDrawing and Machine Design.
sign.
J. R. SAGE, A. B.. Instructor in Mathematics.
FRANK C. WAGNER, A. M., Professor of Mechanical
ORION L. STOCK. B. S., Instructor in Drawing.
and Electrical Engineering.
H.
L. COLES, B. S., Instructor in
JOHN WHITE, Ph. D., Professor of Chemistry.
y.
W. G. RANELS, Superintendent ofChemistr
Shops.
EDWIN S. JOHONNOTT, Ph. D., Professor of Physics. MRS.
S. P. BURTON, Registrar.

Higgins'

Drawing Inks
Eternal Writing Ink
Engrossing Ink
Taurine Mucilage
Photo Mounter Paste
Drawing-Board Paste
Liquid Paste
Office Paste
Vegetable Glue, etc.

ARE THE FINEST AND BEST GOODS OF THEIR KIND
Emancipate yourself from the use of corrosive and illsmelling inks and adhesives, and adopt the
HIGGINSINKS and ADHESIVES. They
will be a revelation to you

AT DEALERS GENERALLY

CHARLES M. HIGGINS & CO., Mfrs.
Branches
Chicago and London

271 Ninth Street
BROOKLYN,N.Y.

Ube

ENGINEERING
MAGAZINE
THE ENGINEERING MAGAZINE publishes
the best original articles by the highest authorities
on all phases of current engineering progress.
Additional and exclusive features are: a Review
and Topical Index to the current contents of nearly
two hundred engineering and industrial journals
;
Current Record of New Technical Books; Industrial News; Latest Improved Machinery and Trade
Literature.
Every number is a valuable reference book for
every engineer or student of engineering.
Ask for sample copy and decriptive circular.

THE ENGINEERING MAGAZINE
140-142 Nassau Street

NEW YORK

ALWAYS MENTION THE TECHNIC WHEN TRADING WITH OUR ADVERTISERS.
IT MAY HELP US.

